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ABSTRACT 
 
AID, INVESTMENT AND GROWTH IN SOUTHERN AFRICA 
 
By 
Joseph Upile Matola 
 
This pa per i nvestigates t he r ole of  O fficial D evelopment Assistance ( ODA) i n e nhancing 
investment and facilitating economic g rowth in Southern Africa. We use a  da ta covering a  
panel of 12 countries in the region from 1991 to 2012. The study finds that aid has generally 
been i neffective i n facilitating g rowth in  the r egion a lthough i ts e ffectiveness pos itively 
depends on quality of policies and institutions. The impact of these policies and institutions 
on aid effectiveness is found to be very limited hence making aid effective only when at very 
high levels. Nevertheless, a look at the aid-investment relationship shows that aid has a strong 
positive i mpact on i nvestment. T hese t wo f indings suggest that overall there ar e o ther 
exogenous negative effects of  a id that are s tronger and therefore tend to offset the pos itive 
gains from aid that comes through its impact on investment. 
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1. INTRODUCTION 
 
1.1 Background of the Study 
Although Africa’s economic growth has been somewhat satisfactory in the 2000s, poverty 
remains a huge challenge the in southern Africa and most other parts of the continent. Until 
recently, Economic growth has historically stagnated in Africa and the income gap with the 
world’s developed countries has widened continuously1. Southern Africa has not been any 
exception in the African economic stagnation. According to Weil, D (2009), in the period 
between 1970 and 2005, countries such as Zimbabwe, Zambia and Democratic republic of 
Congo have actually experienced a decline in their per capita incomes. One of the factors to 
which this economic stagnation is attributed to is inadequate accumulation of capital resulting 
from poor saving rates among other factors. In this regard, the international community has 
employed different measures to help these countries grow their economies. Foreign aid has 
largely been one of those measures.  
 
Official Development Assistance (ODA) is one of the major forms of international capital 
flows to countries in southern Africa. Since the beginning of aid, large amounts of foreign 
resources have been channeled to the region (and the rest of the continent) in order to 
accelerate growth through increasing investment in both physical and human capital. Despite 
the persisting poverty levels, foreign aid still forms a significant portion of government 
financing for many of countries in the region. Countries like Democratic Republic of Congo, 
Malawi, Mozambique, Tanzania and Zambia are big dependents of foreign aid and ODA 
1According to Weil D. (2009), as of 1820 the richest part of world - the western offshoots - had 
GDP per capita 3 times that of Africa. By 1998 the ratio had risen to 19 to 1. 
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typically contributes to more than 10 percent of their respective incomes.  
 
Table 1. 2000-2012 average ODA receipts as a percentage of GNI 
Country ODA/GNI 
Angola 5.27 
Botswana 1.74 
Democratic Republic of Congo 18.55 
Lesotho 7.49 
Malawi 23.1 
Mozambique 33.2 
Namibia 3.83 
South Africa 0.33 
Swaziland 2.36 
Tanzania 15.03 
Zambia 20.4 
Zimbabwe 6.64 
Average 11.58 
Sources: World Bank Development Indicators 
 
Table 1 above indicates ODA-income ratio for 12 countries within the region from 1991 to 
2012. Foreign aid to these countries averaged 11.58 percent of the total Gross National 
Income (GNI) during this period. These kinds of resource transfers have taken place amidst 
disagreements between foreign aid analysts on the effectiveness of aid in achieving its very 
purpose of economic growth and welfare improvement.  
 
Different empirical investigations have yielded diverse results regarding impact of aid on 
economic growth. Consequently, three main schools of thought have emerged in the aid 
literature. Some studies have established that aid is generally effective, other findings assert 
that aid has no impact on growth and others claim aid is effective only under certain policy 
and institutional conditions. These disagreements can be attributed to differences in data sets 
(countries and time frames under investigation), differences in study methodologies and 
many other factors. Nevertheless, there seems to be an agreement between development 
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partners that aid has not been as effective as it could be and different measures have been 
proposed aimed at making aid more effective2. It is against this background that this study 
attempts to establish the impact of these foreign resources that have been channeled to 
southern Africa on investment and growth of the region.  
 
1.2 Statement of Problem 
There is need to establish evidence of the impact of aid on investment and growth in southern 
Africa. Absence of clear evidence of the effectiveness aid in an economy tends to undermine 
development efforts of development partners. We know that aid policy typically has a specific 
purpose. For instance, some development partners focus on interventions that directly target 
welfare improvement of the poor. On the other hand some aim to increase economic growth 
and do so by channeling their aid towards investment activities. Whether any of these forms 
of aid delivery work is an empirical matter that needs to be investigated on a case by case 
basis. Thus it is in the same spirit that we need to establish evidence of effectiveness of aid 
for the case of southern Africa and fill this knowledge gap3. 
 
Filling the aforementioned knowledge gap is beneficial to both donor and recipient countries 
within the region. Since there is persisting disagreements on the general impact of aid, 
establishing evidence on whether aid facilitates investment and growth will help improve 
development efforts in the region as development partners will be able to make well informed 
decisions on how best to allocate aid resources. If it is established that aid has a positive 
2See the Paris declaration of 2005 which outlined five principles to be followed in order to make 
aid more effective.  
3Impact of aid on welfare improvement or poverty reduction in the region is beyond the scope of 
this paper.  
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impact on investment and economic growth, development partners will have to focus their 
efforts on enhancing investment. If the evidence proves otherwise they will have to rethink 
their aid policies. 
 
1.3 Purpose of the Study 
This paper investigates the impact of ODA in enhancing investment and fostering economic 
growth in Southern Africa. We know from a theoretical perspective that aid affects the 
economy in different ways, both positively and negatively. On the positive side, theories such 
as two-gap model postulate that foreign aid provides the much needed resources to poor 
countries in the form of savings and foreign exchange which facilitates capital accumulation 
thereby enhancing growth. On the negative side, aid can hurt the recipient economies through 
a phenomenon called the Dutch disease. In this regard, aid flows increases the supply of 
foreign exchange which leads to appreciation of the domestic currency which in turn weakens 
the competitiveness of domestic tradable goods thereby suppressing exports. The net effect of 
these opposing effects of aid on growth remains a big debate among scholars and needs to be 
investigated empirically on a case by case basis4. This is the essence of this study. 
The study will further more investigate whether aid in the region exhibits diminishing returns 
and whether or not its impact depends on the quality of policies and institutions. Some 
theoretical arguments have been put forward that the aid-growth relationship could be non-
linear owing to absorptive capacity constraints of the recipient countries which results in 
diminishing marginal returns of aid as the recipient country approaches its absorptive 
4 A classic debate between prominent Economists John Maynard Keynes and Bertil Ohlin on the 
potential repercussions of World War 1 reparations demanded of Germany highlights how 
contradictory the impacts of foreign resource transfers can be even from a theoretical perspective. 
See Steven Brakman and Charles van Marrewijk (1998). 
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capacity. The Dutch disease phenomenon also provides support to the non-linearity of the aid 
and growth relationship since any impact of aid on the real exchange rate will only set in at 
higher levels of resource transfers. As for the influence of policies and institutions, there are 
also different views on their role in aid effectiveness. 
 
Given the uncertainties and contradictions of the theoretical and empirical impact of aid, it is 
important that researchers develop models for specific countries or regions rather than 
generalize findings from studies done in other regions or studies covering a wide range of 
countries with different economic structures and challenges. Cross country studies on aid 
effectiveness literature may not properly capture the heterogeneous characteristics of the 
countries involved5. It is the same reasoning that this study focuses only on countries in 
southern Africa which we assume have reasonably similar economic characteristics as 
opposed to studying a broader sample of diverse economies. The sample contains a panel of 
12 countries over a 22 year time span. Specifically, the study attempts to answer the 
following research questions. 
1. How has foreign aid affected the investment rates of Southern African countries? 
2. How has the investment rate in Southern Africa affected the region’s economic 
growth rate? 
3. What kind of direct relationship, if any, is there between foreign aid and economic 
growth in the region? 
4. What role, if any, do political and economic institutions in this region play in 
determining effectiveness of aid? 
5. How do we improve the performance of foreign aid in fostering growth in these 
5Hussein et al (2012) 
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countries? 
 
1.4 Study Hypothesis 
To the extent that the developing countries of Southern Africa are resource constrained and 
aid relaxes these constraints, its impact on growth is expected to be positive and regardless of 
the prevailing policy distortions in the individual countries within the region. Nevertheless 
policy and institutional quality is expected to enhance or reduce the impact of aid. With this 
argument and our research questions in mind, a hypothesis is made that foreign aid to 
Southern Africa facilitates investment and leads to economic growth and its impact on 
growth is stronger in good policy and institutional conditions. Thus our hypothesis is 
twofold. First, foreign aid is hypothesized to have a positive impact on investment and 
growth. Secondly, this impact is expected to vary with prevailing policy and institutional 
conditions.   
 
1.5 Structure of the Paper 
This paper is organized as follows. Following the introduction provided above, a review of 
existing literature relevant to the study will be presented in chapter 2. Chapter 3 shall discuss 
the methodology used in the study including data, specification of the econometric model and 
definitions of the variables used. The chapter will further include an econometric analysis in 
which the findings will be discussed and interpreted. Finally, chapter 4 will contain 
summaries, conclusions and policy recommendations. 
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2. LITERATURE REVIEW 
 
A lot of literature has been written regarding impact of aid on economic growth, poverty 
reduction and other social-economic indicators. It suffices to say results of the different 
studies could not be more different and diverse. Numerous studies have validated the 
principal theoretical expectations that aid facilitates economic growth unconditionally while 
on the contrary just as much literature has refuted the role of aid as facilitating factor of 
economic growth. The intermediate position that aid is effective only under certain policy and 
institutional conditions has also been backed by a lot of literature, most famously by Craig 
Burnside and David Dollar in 1997. This chapter examines aid effectiveness literature along 
these three lines and the various challenges that stand in the way of aid effectiveness. 
 
2.1 Empirical Results: Literature Supporting Unconditional Effectiveness of Aid 
Hansen et al (2000) reexamine the aid-savings, aid-investment, and aid-growth relationships 
as a scrutiny of existing literature and attempt to solve the “micro-macro paradox of aid”. 
They conclude that overall, existing literature support the view that aid contributes to 
economic growth regardless of policy conditions and therefore, the micro-macro paradox can 
be ruled non-existent. They confirm this result in Hansen et al (2001) in which they study 
foreign aid and per capita income growth using a non-linear specification and controlling for 
investment to explain the channel which aid increases growth. Their results also suggest a 
positive aid-growth link. This relationship becomes insignificant when investment and human 
capital are controlled for suggesting that aid has a positive impact on growth through capital 
accumulation. They also find that foreign aid exhibits diminishing returns. 
 
Bhavnani et al (2005), echo the view that studies on aid effectiveness usually make one 
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simple methodological error by not recognizing that aid is given for different reasons 
including humanitarian purposes whose motive hardly is to facilitate economic growth. They 
analyze three different types of aid: early impact aid such as economic infrastructure 
investments, late impact aid such as health and education and humanitarian aid. They find 
that early impact aid, which is one that is designed to directly affect growth, has a strong 
positive impact on growth in which a 1 percentage point of early impact aid produces a 0.31 
percentage point in growth. Their results further suggest that although this relationship is 
stronger in countries with better institutions and policies, it also holds otherwise. For late 
impact and humanitarian their results are statistically insignificant but they suggest different 
modeling techniques may be more appropriate. They conclude that aid has a positive impact 
on growth regardless of policy conditions as long as its design is meant for growth. 
 
Some studies have investigated aid effectiveness by focusing on a panel of a few developing 
countries similar to the approach of this paper. Hatemi-J et al (2005) uses panel cointegration 
approach to study the aid-growth relationship for Botswana, Ethiopia, India, Kenya, Sri-
Lanka, and Tanzania. He finds evidence that foreign aid has a positive and significant effect 
on real income for each and every country in his sample. 
 
Hassan et al (2012) suggest that cross-country studies may fail to take into account 
heterogeneous characteristics of each country involved and as such single-country regressions 
maybe more appropriate. In this regard they analyze impact of aid on investment and on 
growth in Ethiopia in which they find a positive relationship that does not depend on policy 
and institutions. However they find that for the case of Ethiopia, aid was more effective in 
facilitating growth during their socialist military regime (1975-1990) than during the 
democratic regime (1991-2010). 
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 Dalgaard, Hansen, Tarp (2004) explored another dimension of aid by analyzing aid’s impact 
on long-run productivity. Overall their study finds that generally aid positively affects the 
productivity of countries and also positively affects growth. However, they find a surprising 
result that aid has had less impact in tropical climates than non-tropical ones suggesting that 
maybe foreign aid may not have been properly targeted to some “particular needs” of these 
tropical areas. They also find a weak relationship between aid effectiveness and policy 
 
2.2 Empirical Results: Literature Refuting Effectiveness of Aid 
Studies that refute the effectiveness of aid in facilitating growth of poor countries hinge on 
various premises such as the Dutch disease problem, the aid fungibility problem - which 
makes aid enter the income equation as consumption rather than investment, and sometimes 
weak investment-growth link different from that postulated in growth theories. Other 
explanations lie in exogenous factors such as that aid helps expand bureaucratic 
organizations, enrich the elite class, sustain the corrupt regimes, and reduce farmers' income 
by lowering prices of agricultural products. 
 
In a critique of Craig Burnside and David Dollar’s work (discussed below), Easterly W et al 
(2003) conclude that the findings of Burnside and Dollar that aid brings growth in good 
policy environments are not robust to additional data. Their study uses the same model 
specifications as the Burnside and Dollar study but only adds more countries and number of 
years. Their findings indicate an insignificant relationship between growth and the aid-policy 
interaction. Nevertheless, they concede that their findings simply reduces the confidence that 
such a relationship exists and is not a claim that aid is ineffective per se. 
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Djankov S, et al (2006) studied impact of aid by distinguishing between grant and loans and 
analyzing their individual effects. They also took into account other (private) foreign resource 
transfers in the form of Foreign Direct Investment (FDI) and remittances.  Their findings 
indicate that aid has a negative impact on growth through decreasing investment and 
increasing government consumption. Private flows on the other hand induce investment and 
positively affect growth. 
 
One of the more recent studies that have found no evidence of any aid growth relationship is 
that of former IMF economist Raghuram Rajan and his colleague Arvind Subramanian. In 
their 2005 study, “Aid and Growth: What Does the Cross-Country Evidence Really Show?”, 
they analyze cross-sectional and panel data focusing on instrumenting aid in order to remove 
its possible endogeneity and also focusing on testing the general validity of the aid and 
growth relationship. They find no evidence that aid increases growth whether in a good 
policy environment or not. They make a recommendation that studies should focus on 
identifying aspects of aid that offset what should be undisputable positive impacts of resource 
transfers to resource constrained countries. Thus they concede that the aid apparatus need to 
be rethought to make aid effective.  
Boone (1996) is another paper that finds no evidence of aid effectiveness regardless of 
political conditions. He finds no evidence to support that more liberal and democratic 
political regimes exhibit higher impact of aid on human development indicators than 
repressive ones. He however finds that democratic societies have higher human development 
as proxied by infant mortality rates than repressive ones. This is perhaps due to more 
empowerment of the poor under democratic governments than under repressive ones. Thus he 
concludes that short term aid to newly liberalized regimes would probably be more effective 
in improving welfare. 
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 2.3. Empirical Results: Literature Supporting Conditional Effectiveness of Aid 
Most arguments in support of conditional effectiveness of aid have been put forward by 
World Bank economists. World Bank’s paper in 1998 titled “assessing aid: what works, what 
doesn’t and why?” is seen by many as an attempt by World Bank under pressure to give 
evidence that aid is effective. The paper tries to assess whether aid is effective and the 
conditions that make it as such. They conclude that aid works better in developing countries 
with sound management of their economic, political and social institutions. They further 
argue that in countries with good economic management aid is more efficient in reducing 
poverty and it promotes private investment. As for countries with poor economic 
management, more aid is needed to take one person out of poverty and aid crowds out private 
investment. 
 
Arguably the most influential and yet controversial argument is the Burnside and Dollar study 
in 1997 –Aid, Policy and Growth. Following a growing feeling that aid has not been effective 
in facilitating growth and reducing poverty, Burnside et al (1997) came up with a different 
hypothesis in their analysis. They introduced a policy and institution effectiveness variable 
and hypothesized that aid effectiveness is conditioned upon good policies and institutions of 
the recipient governments. They concluded that aid has a positive impact on growth if the 
recipient country has good fiscal, monetary, and trade policies. This finding had significant 
policy implications by making a case for policy selectivity of aid which has since been 
followed by different donors. 
 
Following several criticisms of the study such as the Easterly W et al (2003) study, Collier 
and Dollar (2002) made modifications to the study by including a broad measure of policy 
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and a larger sample set of countries. They acknowledge that the policy indicator used in the 
Burnside and Dollar study may not capture all policies that affect growth as it only focused 
on three macroeconomic indicators. In this study, Collier and Dollar uses the World Bank’s 
Country Policy and Institutional Assessment which has 20 different components covering 
macroeconomic issues, structural policies, public sector management, and policies for social 
inclusion Collier et al (2002). Their findings confirm the findings of Burnside and Dollar 
(1997) that aid works only in good policy environments. Burnside and Dollar (2004) is 
another attempt to confirm their argument and they reassert that aid’s impact is not the same 
everywhere but rather is conditioned upon policy and institutional environment. 
 
Kosack (2003) analyses aid effectiveness using a slight deviation from the common aid 
effectiveness measure given by improvements in GDP or GDP per capita. He analyses aid’s 
impact on the quality of life of the poor. He finds no evidence of aid alone affecting the 
quality of life on the aggregate level. He however finds evidence that aid improves quality of 
life in democratic regimes but is ineffective and may even be harmful in autocratic ones. 
 
2.4. Empirical Results: Challenges of Aid and Other Issues 
A lot other literature has been written to highlight other aspects of aid that poses different 
challenges. Djankov (2008) analyzes the phenomenon called “the curse of aid” which likens 
the impact of aid on political institutions to the impact that discovery of natural resource 
deposits such as oil has. The logic behind is that foreign aid, just like the discovery of oil, are 
sudden windfalls of resource transfers developing countries. Their impact on political 
institutions could therefore be similar. He uses a panel regression analysis with political 
institution as the regressand and aid per GDP and oil rents as two of the regressors. The 
findings indicate that aid worsens political institutions much more than oil rents do. 
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 A closely related argument was made by Busse and Groning (2009) in their study of the 
impact of aid on governance which found that aid has a negative rather than a positive impact 
on governance. These results were robust to a range of different model specifications. These 
two findings are particularly disturbing given that some studies have found that aid is more 
effective in countries with good political and economic governance. Combining these two 
findings implies that aid is self-defeating given that it deteriorates the very conditions that it 
is supposed to be more effective in. 
 
However, other studies have indicated no relationship between aid and policies or 
institutions. Burnside and Dollar (2000) considered the possibility of treating policy as an 
endogenous variable in the aid-policy-growth relationship. They estimated a policy equation 
and found that exogenous changes in aid had no impact on the policy index. 
 
Aid fungibility poses another challenge in the delivery of aid. One of the explanations often 
offered for lack of aid effectiveness is that aid simply substitutes government investment. 
Chattergee et al (2007) studied aid effectiveness and fungibility. They analyzed the effect that 
aid has on government expenditure of its own resources. They found that overall aid is 
fungible with about 70 percent of aid simply substituting rather than complementing 
government expenditure. Aid meant for investment activities tend to be the most fungible at 
almost 90 percent while fungibility of aid for social infrastructure was at 78 percent. There 
was no evidence of fungibility with aid meant for non-investment activities. Other evidence 
of aid fungibility is also provided by Burnside et al (2000) where they find that aid tends to 
increase government consumption. This relationship was found to be especially stronger with 
bilateral aid when compared to multilateral aid. 
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 Researchers have also investigated the Dutch disease as one of the challenges of aid. In a 
cross-country study, Rajan et al (2009) find that aid has adverse effects on the growth of the 
manufacturing sector. Their study further indicates that the channel through which aid hurts 
the manufacturing sector is by appreciating the domestic currency which in turn lowers 
competitiveness of the sector. Fielding, D. (2009) also finds evidence of Dutch disease in 
Sub-Saharan Africa. However, he finds significant country variations with regard to the size 
of the effect with one country actually experiencing exchange rate depreciation. 
 
The diversity of the findings in the aid effectiveness literature gives more reason to focus aid 
effectiveness studies to specific economies. Moreover, different countries face different 
challenges of aid such as governance, different levels of fungibility and varying degrees of 
Dutch disease which influences respective impacts of aid. Therefore as argued by Hussein 
and Lee (2012), single country studies for a specific period could be more appropriate than 
generalized cross-country studies. In the same spirit, a panel of a few economies with similar 
regional characteristics should offer a more specific rather than generalized result. 
 
Therefore, this study builds on the strengths of the studies like those of Hussein and Lee and 
Hatemi-J et al (2005) who focused on one country and a panel of a few developing countries 
respectively. We attempt to overcome the shortcomings of the other studies discussed in the 
literature review which make general conclusions based on samples that are too broad. We 
believe the Southern African countries included in the sample are reasonably homogeneous to 
be studied together over some time span and make generalized conclusions. We further 
recognize the need to address the endogeneity of aid and other explanatory variables in the 
growth model as done by Rajan et al and Burnside et al among others. 
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3. METHODOLOGY OF THE STUDY AND EMPIRICAL ANALYSIS 
 
Given that our hypothesis has two components namely the aid-investment link and the aid-
growth link, we approach our investigation by estimating two regression equations, one for 
each relationship. This approach is also used by Hussein and Lee (2012). We also use the 
same specifications used by Hussein and Lee which are adopted from Hansen et al (2001) 
and Burnside et al (1997) for the aid-investment equation and the aid-growth equation 
respectively. However for this paper we make some modifications to these specifications as 
per our hypothesis and other circumstances necessitating such changes.  
 
3.1. The Aid-Investment Regression 
We begin our analysis by examining the aid and investment relationship before moving to the 
aid growth relationship. Our aid-investment regression is derived from the one used by 
Hansen and Tarp (2002) and later by Hussein and Lee (2012). We make slight modifications 
to the models used by the Hansen et al and Hussein et al and proceed to regress investment on 
aid, savings, and interest rates in the model given by equation (1) below. 
 
invit = β0 + β1aidit + β2savit + β3rintit+εit…………………………(1) 
where inv is the ratio of fixed capital formation to GDP 
aid is ratio of official development assistance to GDP 
sav is ratio of gross domestic savings to GDP 
rint is real interest (lending) rate 
 
Our main interest in this regression is on the aid variable. As indicated in the hypothesis, we 
expect aid to have a positive impact on investment which in turn is expected to lead to 
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growth. The theoretical basis is that aid provides the much needed resources for investment in 
resource constrained countries. For our aid variable we use the ratio of ODA to GDP 
provided in the World Bank development indicators databank. 
 
The inclusion of savings as an explanatory variable is based on macroeconomic theory that 
identifies savings a major determinant of investment. In macroeconomics, the savings-
investment identity indicates that when some assumptions are made, saving should equal to 
investment in an economy6. Since savings represent income or resources that remain after 
consumption, they provide funds for investment activities. In reality the savings-investment 
identity does not hold because all economies have some degree of openness which allows for 
international capital mobility. As for the case of the countries being investigated in this study, 
they are fairly open and we do not expect a one to one relationship between savings and 
investment but the relationship is expected to be strong nevertheless.  
 
One modification we make to the models used by Hansen et al and Hussein et al is the 
inclusion of interest rates. Macroeconomic theory also identifies interest rate as another 
important factor in investment decisions. Although empirically interest rates tend to have 
little impact on investment, in this study we observe that they may be an important variable in 
the case of countries in southern Africa. This is because interest rates in the region tend to be 
significantly high which is likely to make them an important factor in private investment 
decisions given the high borrowing costs7.  We use real interest rates in our model in order to 
6For this identity to hold we assume an economy without the external sector. 
7Folawewo, A.O and Tennant, D (2008) observe that interest rate spreads in southern African 
countries are the highest in Sub-Saharan Africa averaging 10.8 per cent while Africa in general has 
one of the highest interest rate spreads in the world. This indicates that Southern Africa has very 
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factor in inflation 
 
3.1.1. Breusch-Pagan Lagrangian Multiplier test for Random Effects 
We recognize here that cross-country analyses bring with them a number of methodological 
concerns one of which is unobservable heterogeneity of countries. Given that different 
countries have some unique characteristics, economic or otherwise, one cannot be sure if all 
the respective influences of these variables can be taken into account in our model let alone if 
they can be observed. Although the countries under investigation in this study are fairly 
similar in terms of their income levels and economic structures, the issue of heterogeneity is 
one that still needs to be looked into in order to determine the most suitable estimation 
technique. For this reason we conduct the Breusch-Pagan Lagrangian multiplier test for 
random effects in order to determine whether we have random effects which would make the 
panel estimation a more appropriate method than a pooled OLS.  In this section we conduct 
the test for the aid-investment regression and the results of the test are shown in tables 2. 
 
Table 2: Breusch-Pagan Lagrangian Multiplier test for Random Effects for the aid-investment model 
 
 
Results from the Breusch-Pagan Lagrangian Multiplier test for random effects for our aid-
high lending rates. 
                          Prob > chi2 =     0.0000
                              chi2(1) =   186.55
        Test:   Var(u) = 0
                       u     .0498864       .2233527
                       e     .0710983       .2666426
                    linv     .1551342       .3938708
                                                       
                                 Var     sd = sqrt(Var)
        Estimated results:
        linv[cn1,t] = Xb + u[cn1] + e[cn1,t]
Breusch and Pagan Lagrangian multiplier test for random effects
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investment regression indicate that indeed there is a panel effect across the countries under 
investigation. This test tests the null hypothesis that the variances of the country specific error 
terms are equal to zero - Var(εi) = 0 in our case. As table 2 shows, the Chi-square test 
statistic is very large at 186.55 and the p-value is 0.0000. We therefore reject the null 
hypothesis and conclude that there are significant country specific effects that need to be 
taken into account. We therefore conduct a panel estimation for investment model. 
 
3.1.2 Modeling Investment with Random Effects: Hausman Test 
Having decided to conduct a panel estimation we face another decision of whether to estimate 
our model with random effects or fixed effects. The general approach to deciding a more 
appropriate model between a random effects model and a fixed effects model is to conduct 
the Hausman Test. We therefore conduct the Hausman test for the investment model as 
shown in table 3 below. The test generates a small Chi-square test statistic at 1.75 and a large 
p-value at 0.6261. We therefore fail to reject the null hypothesis that the difference in the 
coefficients generated by our model is not systematic. We therefore proceed to estimate a 
random effects model for the aid-investment regression. 
Table 3: Results of the Hausman test for the aid-investment regression 
 
 
                Prob>chi2 =      0.6261
                          =        1.75
                  chi2(3) = (b-B)'[(V_b-V_B)^(-1)](b-B)
    Test:  Ho:  difference in coefficients not systematic
            B = inconsistent under Ha, efficient under Ho; obtained from xtreg
                           b = consistent under Ho and Ha; obtained from xtreg
                                                                              
        rint      .0040832     .0030311        .0010521         .001094
         sav      .3601961     .3623825       -.0021864        .0321651
         aid      .4435527     .4512273       -.0076746        .1022344
                                                                              
                     fe           re         Difference          S.E.
                    (b)          (B)            (b-B)     sqrt(diag(V_b-V_B))
                      Coefficients     
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3.1.3. Expected results 
For our investment regression we expect the parameters of aid and savings to have positive 
signs since we expect positive relationships between the two variables and the dependent 
variable. The coefficient of real interest rate is expected to be negative. 
 
3.1.4. Results of the Aid and Investment regression 
As stated in our hypothesis, we expect foreign aid to affect the growth of the economy by 
increasing investment. Therefore we expect a positive relationship between aid and 
investment. The results of our aid and investment regression are shown in Table 4 below. As 
expected, our findings indicate a positive impact of aid on investment in southern Africa. The 
aid variable has a statistically significant and positive coefficient. The magnitude of the 
coefficient also indicates a significantly high aid semi-elasticity of investment where an 
increase in the aid to GDP ratio by one percentage point on average leads to approximately a 
0.5 percentage points increase in share of GDP invested in capital formation. We can 
therefore conclude that indeed aid has helped in increasing investment in these eleven 
countries and to this effect aid has been very effective. Studies that found a similar result 
include Hansen et al (2000) and Hussein et al 2012. 
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Table 4: Results for the aid and investment regression 
 
 
The findings also indicate a strong and positive relationship between savings and the rate of 
investment. This is also well expected and in line with theory. An increase in the domestic 
saving ratio by 1 percentage point tends to increase the share of investment by around 0.4 
percentage points. As for real interest rate, the results are neither statistically nor 
economically significant indicating that in practice interest rates have no significant impact 
on investment decisions. 
 
3.2. The Aid-Growth Regression 
The model used for our growth regressions was initially used by Burnside and Dollar (1997) 
and later modified by Hussein and Lee (2012) to include investment as one of the regressors. 
The model allows for the examination of the impact of aid in relation to the quality of 
policies and institutions in the economy. The growth regression is specified as Equation (1) 
below. 
 
lgdppcit = β0 + β1aidit + β2policyit + β3aidpolit + β4aidsqrit  + β5invit + β6lhdvtit+ 
                                                                              
         rho    .45782814   (fraction of variance due to u_i)
     sigma_e    7.1099411
     sigma_u    6.5335431
                                                                              
       _cons     11.05995   2.643517     4.18   0.000     5.878753    16.24115
        rint     .0030311   .0022637     1.34   0.181    -.0014057    .0074679
         sav     .3623825   .0600611     6.03   0.000     .2446649    .4801002
         aid     .4512273   .1150782     3.92   0.000     .2256782    .6767764
                                                                              
         inv        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]
                                                                              
corr(u_i, X)       = 0 (assumed)                Prob > chi2        =    0.0000
Random effects u_i ~ Gaussian                   Wald chi2(3)       =     52.97
       overall = 0.2301                                        max =        20
       between = 0.2129                                        avg =      15.8
R-sq:  within  = 0.2390                         Obs per group: min =         4
Group variable: cn1                             Number of groups   =        11
Random-effects GLS regression                   Number of obs      =       174
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β7exportit+ β8lpopit+ β9linpcyit + εit………..(2) 
Where: gdppc is per capita GDP in 2005 US dollar prices, 
aid is ratio of official development assistance to GDP, 
policy is policy and institution index proxied by the World Bank’s government 
effectiveness index, 
 aidpol is policy index interacted with aid, 
aidsqr is the square root of aid, 
inv is the ratio of fixed capital formation to GDP, 
 lhdvt is human development which is proxied by infant mortality, 
 export is share of exports in gdp, 
pop is total population, 
inpcy is initial per capita income in 2005 U.S. dollar prices, 
l denotes use of natural logarithm for that specific variable. 
 
As indicated earlier, our main variable of interest is aid and here it enters the model in three 
forms. First we regress aid on growth using aid in its pure form to see its marginal impact on 
growth independent of the other variables. Secondly, aid is interacted with the policy variable 
to determine whether indeed the effectiveness of aid depends on the quality of policies and 
institutions as claimed by studies such as the Burnside and Dollar studies. Finally, the 
variable aid squared is also included in the model. Inclusion of this variable is based on the 
view that aid may exhibit diminishing returns and countries may have limits to their 
absorptive capacity of aid which would entail that aid and growth have a nonlinear 
relationship.  
 
As for the investment variable, its inclusion in the growth equation is based on growth 
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theories such as the Harold-Domar and Solow model in which investment is regarded as the 
major determinant of growth. Furthermore, the aid-growth literature is based on the 
theoretical basis that aid affects growth through enhancement of investment which in turn 
leads to growth. Thus inclusion of investment also allows us to also determine the channel 
through which aid affects growth. It is also for the same reasons that the model also includes 
human capital development which measures level of human capital. WDI data on fixed 
capital formation as a percentage of GDP is used for investment and the infant mortality rate 
is used for as a proxy for human capital development. 
 
The other variable examined is the policy and institutional quality index which is also 
examined separate from aid apart from being interacted with it. The policy variable has been 
studied as one of the determinants of growth recent growth literature.  As Feenstra and Taylor 
(2008) observes, from a macroeconomic perspective quality of institutions and policies tend 
to be positively correlated with higher per capita incomes and negatively correlated with 
volatility of the same. As for the empirical aid literature, the role of policies and institutions is 
still an area of disagreement. In this paper we use the government effectiveness index from 
the world governance indicators (WGI) as a proxy for policy and institutional index.  
 
In our model we also include exports in order to capture the contribution of trade in growth. 
We also include initial income following growth literature which helps us capture conversion 
of growth to its steady state level. And lastly we also include population which is another 
important variable in growth theory. 
 
3.2.1. Incorporating Endogeneity of Aid: The Hausman-Taylor Analysis 
For the growth regression, we also have to make a decision on the most appropriate 
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estimation technique for in our analysis. Here we can conduct a Hausman test as in our 
investment regression to choose between a random effects or fixed effects estimation. 
However, both these estimation techniques may not be appropriate for our aid growth 
regression due to potential endogeneity of aid and some other explanatory variables in the 
regression. We note that aid allocation is more often based on economic performance of the 
recipient country. Therefore more aid may be allocated to poorer countries in order to 
facilitate poverty reduction or it may be allocated to high performing countries in order to 
enhance their growth. Either way the direction of causality between aid and growth may be a 
two-way relationship implying potential endogeneity that needs to be incorporated in our 
analysis. 
 
For this reason we choose to conduct a Hausman-Taylor estimation for the aid-growth 
regression. This estimation technique has two main advantages for our analysis. Firstly, this 
technique factors in time invariant variables and estimates the coefficients of such variables 
efficiently. Secondly, this technique allows treatment of some variables as endogenous 
variables thereby controlling for the endogeneity of such variables. Therefore with this 
technique we are able to control for the endogeneity of the aid variable (including aid squared 
and the aid and policy interaction term) and other potentially endogenous control variables 
such as population. We further conduct the over-identification Chi-square test in order to test 
whether we included valid instruments for the excluded variables. 
 
We first estimate our full model as specified in equation 2 to enable us to test our overall 
theory. Then we estimate another model that excludes all insignificant explanatory variables 
from our model having established that they are not important determinants of growth in our 
case. We also analyze the exclusion of investment and human capital as regressors. This is 
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done since theoretically aid is supposed to affect growth through investment in physical and 
human capital which could make the inclusion of aid, investment and human capital in one 
model rather inappropriate.  
 
3.2.2. Expected results 
We expect growth to have a positive relationship with aid and its interaction with policy. Aid 
squared is expected to have a negative sign indicating diminishing returns. Investment, 
human development, exports and policy are all expected to also have a positive relationship 
with aid. Initial income is expected to have a negative sign reflecting convergence to steady 
state income level. The coefficient of population may take either sign. 
 
3.2.3. Results of the aid and growth regression 
The results of the aid-growth hausman-taylor analysis are presented in table 7 below together 
with the overall specification test and the over-identification test. For our instrumental 
variable estimation, we treat aid, aid squared, aid and policy interaction and population as 
endogenous variables. 
 
Table 5: Results of the aid-growth hausman-taylor analysis 
Dependent variable: 
log of per capita GDP 
Hausman-Taylor Estimated coefficients Expected sign of 
coefficient 
Independent variables Model 1 Model2 All models 
Aid/GDP -0.023 
(-5.36)*** 
-0.023 
(-5.59)*** 
(+) 
(Aid/GDP)2 0.0001 
(4.76)*** 
0.0001 
(4.98)*** 
(-) 
Aid*Policy 0.006 
(2.70)*** 
0.007 
(2.95)*** 
(+) 
Policy 0.266 
(5.23)*** 
0.252 
(5.16)*** 
(+) 
Investment/GDP -0.001 
(-0.88) 
 (+) 
Human Capital -0.031 
(-0.35) 
 (+) 
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Population 1.31 
(9.09)*** 
1.314 
(15.03)*** 
 
Exports/GDP 0.0002 
(0.22) 
 (+) 
Initial per capita GDP 1.592 
(3.18)*** 
1.592 
(3.53)*** 
(-) 
Constant -25.472 
(-5.49)*** 
-25.396 
(-6.96)*** 
 
Number of observations 155 156  
Overall specification test Wald chi2(9)= 297.2 
Prob>chi2=0.0000 
Waldchi2(6)=303.3 
Prob>chi2=0.0000 
 
Over-identification xtoverid error 
 
Chi2(1)=0.069 
p-value=0.7928 
 
Note 1) Numbers in parentheses are z-values 
2) *, ** and *** represent statistical significance at 10%, 5% and 1% respectively 
  
Both our models have large Wald Chi-square test statistics indicating that overall the models 
have been well specified. However we fail to conduct the over-identification test for model 1 
due to the problem of internal re-estimation of the instruments. Nevertheless Model 2 
generates a large p-value for our over-identification test leading to failure in rejecting the null 
hypothesis that the excluded instruments are valid instruments. Therefore, model 2 which 
excludes investment and all insignificant variables from our full model passes both the 
overall specification test and over-identification test. 
 
Given our model specification, the coefficients of the aid variable have to be interpreted with 
great caution. As Woodridge (2013) notes, the parameters on the original variables can be 
tricky to interpret when we include an interaction term. The inclusion of the interaction term 
changes the meaning of the aid coefficient by making its predicted impact on our dependent 
variable to vary with values taken by policy variable. Thus the positive coefficient of the 
interaction variable indicates that the impact of aid on growth is a positive function of the 
policy variable in our model. This result provides evidence of a relationship between aid and 
growth that is conditioned on the prevailing quality of policies and institutions. We examine 
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this relationship further in section 3.3 on the discussion of the results. 
 
Furthermore, the inclusion of the square of aid means that the impact of aid on growth also 
depends on the levels of aid. The positive coefficient of this variable is an interesting result as 
it indicates increasing returns to aid as opposed to diminishing returns that we expected. 
However, the coefficient is economically insignificant and therefore not a very significant 
finding. 
 
From table 7 we can see that our aid parameters are negative. This is an indication that at 
lower levels of policies, aid is ineffective to the extent of actually having a negative impact 
on growth. As the level of policies increases, the positive impact of aid increases thereby 
making the net effect of aid less negative. Given the fact that the quality of policies and 
institutions in the region is on the lower side, it is therefore fair at this point to conclude that 
overall aid alone is not effective in fostering growth in the region but its impact improves 
with improved policies and institutions, a finding shared by Burnside and Dollar. Thus we 
reject our hypothesis that aid in southern Africa is effective in facilitating economic growth 
regardless of prevailing policy conditions. Furthermore, the policy variable (pol) has a 
positive coefficient that is both statistically and economically significant which further 
highlights the importance of policies and institutions in economic growth. 
 
In terms of capital accumulation, both human development and fixed capital formation have 
insignificant parameters suggesting absence of their impact on growth. Thus the link between 
investment and growth seems to be missing from our model. Our theoretical expectation was 
that of a strong positive relationship between growth and capital accumulation (both physical 
and human) which happen to be the theoretical premise on which most aid is delivered. We 
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attribute this result to model specification. As noted by Hussein and Lee (2012), empirical 
studies using a methodology like ours do not capture the relationship between investment and 
growth properly. Therefore a refined methodology specifically for investigating the impact of 
investment on growth may be more appropriate. 
 
The analysis further indicates that population growth has a positive impact on economic 
growth while the impact of exports is insignificant. Another interesting result is the positive 
coefficient of initial income which we expected would be negative. The results that we get 
suggests that the higher the initial income, the higher the economic growth rate. This could be 
because the initial incomes of these economies are very low to begin with, with the steady 
state income levels still far from being reached. 
3.3 Discussion of the Findings and Policy Implications 
The results of our empirical analysis point to two important findings. Firstly, we have 
established that aid has a strong and positive impact on investment in the region. This should 
be an important result for development partners in the region given that most aid is given 
based on the premise that it will enhance investment in the recipient countries. In other 
words, the goal of aid is mostly economic growth, but the intended immediate outcome is 
increased investment. Thus to the extent that foreign aid targets boosting investment, aid can 
be seen as effective.  
 
The second major finding is that, the impact of aid on the overall economy depends on the 
quality of policies and institutions. In this regard aid’s impact on economic growth improves 
with improved policies and institutions. Now the question becomes to what extent can 
policies and institutions influence the effectiveness of aid. To have a more clear idea on the 
importance of policies and institutions on the effectiveness of aid given our model, we 
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estimate the impact of aid given three policy conditions. Firstly we analyze the impact of aid 
on growth at the average policy environment in the region (at policy index = 1.91) during the 
sample period. Secondly we analyze the impact of aid on growth given the best possible 
policy environment (at policy index = 5). Lastly we examine aid effectiveness at the worst 
possible policy environment (at policy index = 0). These scenarios are examined at the 
average level of aid in our sample equal to 11.58 percent of GDP. The results are summarized 
in table 9 below. 
 
Table 6: Impact of the average level of aid on growth for given policy environments 
Policy environment Policy = 1.91 Policy = 0 Policy = 5 
∂lgdppc/∂aid for 
aid = 12.5  
-0.009 -0.02 0.01 
 
As shown in table 9 above, at the average quality of policies and institutions for the sample 
countries during the sample period, the average level of aid tended to lower income by 0.009 
percent. This means that given the current levels of policies and institutional quality (1.91 by 
our index), aid has been generally ineffective and its impact has been somewhat negative 
although economically not very significant. Going a step further and analyzing aid 
effectiveness at lower levels of policies and institutional quality (e.g. at the lowest possible 
policy level of 0), the impact of aid becomes more negative. On the other hand, if the region 
was to achieve the highest possible level of policy and institutions (policy index=5), we could 
expect the current levels of aid to increase incomes by 0.01 percent which is still 
economically not so significant.  
 
The exercise in table 5 indicates that indeed for the past 2 decades foreign aid to southern 
Africa has been quite ineffective in facilitating economic growth in the region, a conclusion 
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shared by Rajan, Easterly, Djankov, Boone and other researchers. It also confirms that poor 
quality of policies and institutions has contributed further to the ineffectiveness of aid as 
Burnside and Dollar’s concluded. 
 
Policy Implications 
The findings of this study have some important policy implications on the way forward for 
aid in southern Africa. But in a nutshell we make conclusions similar to the recommendations 
made by Raghuram Rajan and Arvind Subramanian that the whole aid apparatus need to be 
rethought to make aid more effective. Thus we see policies such as the Paris Declaration as 
an important step in this direction. Such policies need to be fully implemented and improved 
where possible8. Development partners need to make new efforts on identifying aspects of 
aid delivery that offset what should be an undisputable positive impact of aid to resource 
constrained countries on their economic growth. Thus more efforts are needed on the aid 
effectiveness agenda. 
 
Meanwhile, two actions can be taken that can bring some improvement on the effectiveness 
of aid. First of all, delivery of foreign aid need to be more focused on investment activities. 
Given the strong relationship between aid and investment, if development partners in the 
region focus their foreign aid efforts on targeting investment, their aid efforts will be more 
likely to positively affect the economies in the region. If the link between aid and investment 
is strong enough, then the more foreign aid targets investment, the more likely it is to enhance 
economic growth. 
 
8Kye Woo Lee (2013) notes that the Paris Declaration does not include principles or policies 
related to optimal aid allocations which could improve development effectiveness of the policy. 
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The second action that can be taken in order to improve on the effectiveness of aid is to adopt 
strategies aimed at improving the policy environment in recipient countries. Aid should not 
be policy selective but in those countries where policies and institutions are of poor quality, 
parallel efforts should be made to improve the policy environment in order to improve on the 
effectiveness of aid. Thus extra efforts could be focused on areas such as promoting good 
governance, and capacity building and technical support on policies and institutions among 
other issues. However it has to be noted that there is a limit on the effectiveness of this 
recommendation and it alone cannot improve the impact of aid on growth to satisfactory 
levels.  
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4. SUMMARY AND CONCLUSIONS 
 
In this paper we have investigated the relationships between aid, investment and economic 
growth in southern Africa. We have built on the strengths of the studies like those of Hussein 
and Lee by narrowing our sample to southern Africa and we have attempted to overcome the 
shortcomings of studies that make generalized conclusions for very broad sample of 
countries. We have found that in the region, aid has a strong positive impact on investment. 
However we have established that with respect to facilitating economic growth in the region, 
aid has generally been ineffective. Furthermore, consistent with other literature we have 
found that aid becomes less ineffectiveness (more effective) with better policies and 
institutions although the influence of policies and institutions on aid effectiveness is very 
limited. 
 
We take some caution of the results and note some limitations of the study. First of all we 
take note that the methodology used in this study may not be appropriate for analyzing the 
link between investment and growth and by extension the channel through which aid affects 
growth. In this regard we recommend that evidence on this relationship should be gathered 
from other studies focusing on the impact of investment on growth using more appropriate 
models. With this evidence we can make a more confident conclusion on whether aid can 
positively affect growth through the investment channel. 
 
For the purpose of future studies, attention should be given on the negative effects of foreign 
aid that seem to counter the positive gains from aid’s ability to improve investment. Such 
studies could focus on the impact of aid on governance, issues of aid fungibility, issues of aid 
and the Dutch disease and on other aspects that could undermine effectiveness of aid. Other 
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studies could narrow down our sample even further to one country to produce an even more 
specific result.
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